Role of spinal Cav2.2 and Cav2.1 ion channels in bladder nociception.
High voltage activated calcium channels have been implicated in nociceptive transmission in several animal pain models. To our knowledge this is the first study to evaluate the ability of various high voltage activated calcium channel blockers to inhibit the transmission of noxious stimuli from the bladder at the level of the spinal cord. The nociceptive response was measured by analyzing the visceromotor reflex and cardiovascular (pressor) responses to bladder distention. The role of Cav2.2 (N-type), Cav2.1 (P/Q-type) and Cav1 (L-type) calcium channels in bladder nociceptive reflex responses was examined using omega-conotoxin-GVIA, omega-agatoxin IVA/omega-conotoxin MVIIC and verapamil (Sigma-Aldrich), respectively. Female Sprague-Dawley rats were acutely instrumented with intrathecal catheters, carotid arterial and bladder cannulas. Needle electrodes were placed directly into the abdominal musculature to measure myoelectric activity subsequent to repeat phasic bladder distention at 60 mm Hg for 30 seconds at 3-minute intervals with the rats under 1% isoflurane. Drugs were administered by intrathecal injection 2 minutes before distention and responses were recorded for 15 minutes per dose. When administered intrathecally, omega-conotoxin-GVIA and omega-conotoxin MVIIC (10 microg/kg each) significantly attenuated reflex responses to noxious bladder distention to 12% and 65% of the maximal visceromotor reflex response, and to 45% and 59% of the control pressor response, respectively. However, agatoxin and verapamil were less effective. The study suggests that spinal Cav2.2 and Q-type Cav2.1 calcium channels contribute to acute bladder nociception, while Cav1 channels have a limited role.